A b s t r a c t In an effort to improve patient safety, researchers at the Johns Hopkins University designed and implemented a comprehensive Web-based Intensive Care Unit Safety Reporting System (ICUSRS). The ICUSRS collects data about adverse events and near misses from all staff in the ICU. This report reflects data on 854 reports from 18 diverse ICUs across the United States. Reporting is voluntary, and data collected is confidential, with patient, provider, and reporter information deidentified. Preliminary data include system factors reported, degree of patient harm, reporting times, and evaluations of the system. Qualitative and quantitative data are reported back to the ICU site study teams and frontline staff through monthly reports, case discussions, and a quarterly newsletter.
In their report, ''To Err Is Human,'' 1 the Institute of Medicine (IOM) called attention to health care errors as a nationwide patient safety problem, responsible for a significant number of deaths each year. The report identified system failures, rather than individual incompetence, as the primary cause of these errors and noted that attempts to track and reduce health care errors lag far behind safety improvements in other highrisk industries. In aviation, a safety reporting system (ASRS) was implemented in 1976 to report errors and near misses. The ASRS has received more than 474,000 reports to date, submitted 2,500 safety alerts, taken action on 42% of these alerts 2 and significantly reduced deaths in commercial aviation. 1 A major factor in aviation's success 3, 4 is that its incident reporting focuses on fixing systems rather than on blaming individuals. The IOM report generated many programs to improve safety, but health care institutions continue to struggle with how to encourage medical providers to report errors and near misses. A huge roadblock to the identification of hazards and mistakes is the oath all medical providers take to ''do no harm'' 2 and the shame, guilt, and liability associated with mistakes that harm patients. 5 Billings 6 and other researchers believe a successful reporting system should be voluntary, nonpunitive, easy to complete, and capable of providing feedback to staff. [6] [7] [8] In the face of strong evidence showing that virtually every patient admitted to an intensive care unit (ICU) experiences a potentially life-threatening error, 9, 10 it is clear that incident reporting is imperative to glean important information about how to reduce the likelihood of medical mistakes. 3, 11 There are a number of Web-based event reporting systems in health care. U.S. Pharmacopeia's MedMarx system (http://www.medmarx.com) and the Institute for Safe Medication Practices' Medication Errors Reporting Program (http://www.ismp.org/Pages/communications.asp) collect data on medication errors. The Emergency Care Research Institute (ECRI) (http://www.ecri.org) collects reports of adverse events involving medical products. Mekhijian et al 12 recently implemented a voluntary reporting system that collects data about errors, events, and near misses solely at Ohio State. All of these systems focus on a specific type of event (e.g., medications) or are localized at one institution. In contrast, our system collects all types of incidents from multiple ICUs that are not part of the same health system. This report describes the design and implementation of a comprehensive Web-based safety reporting system (ICUSRS) in a cohort of diverse ICUs. The ICUSRS links multiple ICUs in an effort to assemble a community of learning regarding safety problems. This approach is particularly important for rare events that lead to significant harm, where a rare event at a single hospital may not stimulate improvement efforts. The objectives of this project were to develop an incident reporting system that caregivers in a diverse group of ICUs would use; to identify factors contributing to incidents from a systems perspective; and to disseminate lessons learned in an effort to broadly improve safety.
Background
The ICUSRS was developed by a team of medical and public health researchers at the Johns Hopkins University as part of a demonstration project funded by the Agency for Healthcare Research & Quality. Through a partnership with the Society of Critical Care Medicine, 30 intensive care units (ICUs) across the United States were identified and then recruited to participate in the ICUSRS project. The goal was to recruit geographically diverse hospitals that were willing to participate in reporting and improvement efforts rather than to obtain a representative sample of hospitals or ICUs. Participants included both adult and pediatric ICUs and surgical, medical, trauma, and cardiac services. A study team was assembled at each ICU site, including the ICU director or other ICU attending (principal investigator), nurse manager (coprincipal investigator), nurse educator, and risk manager.
Developing an incident reporting system that would accommodate the needs of a diverse group of ICUs, caregivers, and incidents was a challenge. While the aviation industry collects over 30,000 reports annually, 8, 13 most attempts to collect similar data in health care have resulted in underreporting. 2, 9 Factors most often cited as the causes of underreporting include time pressures, fear of punitive/liability actions, lack of perceived benefit, worries about reputation and peer disapproval, and staff underestimation or misunderstanding of what constitutes a reportable event. [14] [15] [16] [17] Barach et al. 18 estimate underreporting to be between 50% and 96% annually.
Usability Issues
In an effort to address underreporting and develop a system that ICU staff would use more often, 2, 9, 18, 19 we had to remove as many barriers to reporting as possible. Our first decision was to have electronic reporting rather than paper or scannable forms. Use of computers and Web technology in health care was growing, particularly in ICUs where increasingly a computer is stationed at every bedside. We thought an electronic format would be more efficient and cost effective than paper or scanned forms because it would eliminate lost forms, illegible handwriting, double data entry (from paper to database) and some causes of data entry errors. We chose a Web-based interface, which could be accessible from any computer with Internet access, whether in the workplace, at home, or on the road.
To help change from a culture of blame and reduce provider reluctance to report incidents, we made the ICUSRS voluntary, anonymous, and confidential. While virtually all medical institutions have some in-hospital mechanism for reporting incidents, typically these systems are mandatory, not anonymous, focus blame on individuals, 20 and as a result suffer from grave underreporting. 2 Deciding on the amount of information we could collect without breaching provider and patient confidentiality was another challenge. We do not ask for names and avoid collecting data that could identify individual patients, providers, or organizational units. For example, we ask for month and year of the incident but not the exact day, and age range of the patient instead of an exact age (http://icusrs. org, select Member Zone tab then Training Form tab). We do not record IP addresses. If the reporter wants to guarantee anonymity, they can elect not to identify their ICU, although we request ICU identifiers for the sole purpose of sending indi-vidualized data to each ICU site and giving each ICU ownership of its data. Anonymity allows multiple ICU staff to report the same incident. Since the purpose of the ICUSRS is to focus on system failures (i.e., how work is organized) and their effect on outcomes, 21 not on specific patients or medical providers, we are not opposed to multiple reports of the same incident. Each provider adds a perspective based on their professional background, which may help to illuminate factors contributing to that incident.
The ICUSRS study has two levels of confidentiality and protection of data against discoverability. First, the ICUSRS is a research project and the data collected under this project are protected by Institutional Review Board (IRB) approval through the Johns Hopkins University School of Medicine. In addition, each ICU site also obtained IRB approval through their internal peer review process. Institutional Review Board approval protects these data from discoverability in a court of law. Second, our project is funded by the Agency for Healthcare Research and Quality (AHRQ). Projects funded by AHRQ are protected under 42 U.S.C., Section 301(d), which states that ''projects may not be compelled to identify names or other identifying information from the database in Federal, State, or local courts,'' and the data collected during the period of AHRQ funding is protected in perpetuity. It should be noted, however, that protection and discoverability has not been tested thus far in a court system, and state laws regarding discoverability of data vary widely. There is Congressional interest in stronger legal protection for information voluntarily reported for the purposes of patient safety and quality improvement as evidenced by recent action on related Bills in the House and Senate.
Other issues we had to address were staff time pressures, their interest in avoiding double reporting, and their perception that reporting incidents did not produce any benefits. The length of the reporting system needed to be as short as possible for rapid reporter entry, yet request enough information to capture adequate data for analyzing contributing system factors. Check boxes and drop-down menus were used to limit typing as well as to promote reporting of important aspects of the incident that might otherwise be overlooked. Pop-up windows were added that provide definitions and examples to make questions clearer to the user.
Despite the benefits of check boxes, experience from the Food and Drug Administration (FDA), ASRS, 6 and others 21 suggest that information from these boxes alone is insufficient to understand what happened; additional context surrounding the incident is needed. To adjust for the possible bias of guiding responses through check box responses and to enrich the data collected, we also included free-form text boxes. Including windows for free text gives users an opportunity to tell us in their own words what happened, which often provides a richer account of the incident and the context in which the incident occurred. Frontline staff were very concerned that implementation of the ICUSRS would require them to report the same incident more than once. For this reason, we made efforts to minimize duplicate reporting of information to the ICUSRS and ICU site's existing reporting systems. Some degree of duplicate reporting was difficult to avoid at sites where risk management wanted to maintain their own reporting mechanisms. To help address the duplicative issue, we incorporated questions about medical devices and medication errors. The FDA Center for Devices and Radiologic Health requires that caregivers report problems with equipment and devices. Therefore, we partnered with the FDA and included a series of questions on our Web-based survey regarding the role of equipment and medical devices in the reported incident. Data abstracted from these questions are forwarded to the FDA without ICU site identifiers. Because medication errors are common 11, 22 and in-hospital reporting methods already exist, we also included basic queries about medication errors. We used a set of questions similar to the MedMarx reporting system, since many hospitals are familiar with their format and look at route of administration and point in the prescribing or dispensing process when the incident occurred.
A print option was also provided to encourage use and possible adoption of the ICUSRS reporting system. Printing in real-time allows ICU sites to use reports for case discussions or for local quality improvement or risk management efforts. Printed reports omit any patient, provider, or ICU identifiers, thus safeguarding anonymity and confidentiality. However, the printed version does provide a blank box at the top of page one where a patient's name, hospital ID, and other information can be added for more detailed follow-up by risk management, quality improvement, or ICU leaders.
Finally, we attempted to address staff attitudes that ''their efforts to report incidents are wasted because there is little, if any, feedback, particularly from mandatory reporting systems.'' In an effort to change these attitudes, we designed a monthly report that is sent in PDF format to each ICU site about cases submitted in the previous month ( Figure 1 ). Included in this report are quantitative data specific to the ICU site (left column) and aggregate data from all the other participating ICU sites (right column) for that month. The ICU site study team sees the text description and system factors reported for each incident and other quantitative data, such as total events to date, types of events reported, and types of providers reporting. ICU site teams look to the monthly report to understand areas in which safety can be improved in their ICU. Before reports are sent they are read by a research scientist with a critical care nursing and outcomes research background or the Research Program Coordinator with a background in health services research and medicine, who removes all identifiers (i.e., provider names, institution names, specific dates). Two cases-one adverse event and one near miss-are also highlighted in discussion format and sent with the monthly report (go to http://icusrs.org/caseconf.cfm -adverse event; http://icusrs. org/success.cfm-near miss).
Web-Based System Platform
In launching a Web-based reporting system we also had to address compatibility with existing computer technology at participating ICU sites. Our system needed to be easily accessible through the most common internet browsers (e.g., Netscape, Internet Explorer), with limited graphic content to accommodate slower computers with lower bandwidth connectivity.
Two Dell PowerEdge 2500 SC Pentium III servers house the Web interface and database, each connected to an APC Back-UPS 1400 uninterruptible power supply. One Web server has the SQL server database, and the second houses Microsoft IIS and ColdFusion, the latter allowing front-end input of data into the database. The Web interface is encrypted with secure socket layers (SSL) technology, requiring that users have Internet Explorer 5 or higher, or other comparable Web browsers, with 128-bit encryption.
We contracted with Davison and Associates (Silver Spring, MD) to program the Web interface and database. They were chosen because of their considerable experience with Webbased survey design and data management projects and their previous work for organizations requiring high security web sites, (e.g., Federal Bureau of Investigation [FBI] and FDA).
Data Collected
While the first objective was to build a system staff would use, the ICUSRS study was also designed to collect as much information as possible about harmful or potentially harmful incidents in ICUs and to apply these data to improvement efforts in patient safety. The ICUSRS collects information about all types of incidents, i.e., events that could or did lead to patient harm, whether it involved a medication, device, fall, or other event. There is wide variation in how to classify harm from adverse events 23, 24 ; most focus on biologic harm. We measured harm from a broad perspective. To evaluate types of patient harm, we identified whether the patient died; suffered physiologic changes, physical injury, psychological distress, discomfort, patient or family dissatisfaction; and if there was anticipated or actual increased length of stay.
We identify an incident that causes harm as an adverse event (e.g., drug overdose); an incident that does not cause harm is called a near miss (e.g., wrong medication dose in patient orders caught before administration). There are many definitions for adverse events and near misses in the literature and in guidelines, some separating what is preventable from what is not, some including all harm, some evaluating errors regardless of whether they led to harm 25, 26 (www.ahrq.gov). For example, the IOM defines an adverse event as ''an injury resulting from a medical intervention'' and a near miss as the ''occurrence of an error that did not result in harm.'' 2 We recognized that little is known about the relative value of reporting near misses versus adverse events, with some suggesting that near misses or ''close calls'' yield information of equal importance to adverse events. 8 As a result, we kept the definitions clear and encouraged staff to report all incidents regardless of whether they led to harm.
The data collected from frontline staff through free text and structured check boxes are then coded by experts in the field of critical care medicine. Initially, 50% (N = 426) of cases were independently coded by a second person, and analyses were compared to determine inter-rater reliability. Because interrater reliability was 99.6%, the percentage of cases recoded was dropped to 20%. Testing using inter-rater reliability is continued to maintain the integrity of coding and data analysis. Coding and analyzing free text are challenging, and we are currently developing a taxonomy for coding qualitative data. We are currently researching methods for automatically coding event types and system factors from quantitative data. Since this is a multisite system, implementing automatic coding of text is likely more feasible than continuing hand coding.
The science of incident reporting is immature. Based on discussion with other groups, such as the FDA's device reporting system (www.fda.gov/medwatch/index.html), Australian Incident Monitoring Study in Intensive Care, 27 ASRS, 6 the Veteran's Administration, 21, 28 and our own experience, it is unclear what relative value can be obtained from structured versus text data. One important goal of our study was to better understand contributions of structured versus text data for improving patient safety. We hope in future analyses to delineate the value for each.
Following the IOM report and other studies 2,29 we viewed system failures as the driving force in investigating incidents. As such, the ICUSRS asks a series of questions about factors that contributed to the incident (Figure 2) , factors that limited the impact of the incident, and the reporter's perception of how this type of incident could be prevented in the future. We categorized how work is organized by patient, provider, task, team, training/education, information technology, ICU environment, and institution environment to better understand where system failures occur (Table 1) . Information technology included computer physician order entry (CPOE) and other technology systems. Three ICU sites implemented some form of information technology system. Since the three sites did not start using these systems until the last quarter of the first year of reporting to the ICUSRS, data for this system factor are not included in this report. Other data collected includes patient's clinical status (e.g., therapies being received at time of incident), general details of the incident (e.g., when and where incident occurred), degree of patient harm, and health care providers involved in patient's care and in the incident. Although our reporting system was developed for ICU implementation, the questions are generic and could be used in other areas of the hospital. However, many of the dropdown menus provide ICU-specific options. For example, response options for ''Where Incident Occurred?'' are Within the ICU; Operating room; Transportation within hospital; Transportation outside hospital; and During testing outside the ICU (Figure 3 ).
There is also an opportunity for reporters to evaluate the ICUSRS by completing a five-item questionnaire at the end of the reporting system. Two of the questions are open ended and three are check boxes.
Entering a Report
Any ICU staff member who sees an incident can report to the ICUSRS. This includes, but is not limited to, nurses, physicians, respiratory therapists, pharmacists, unit clerks, and aides. Our current reporting system consists of nine screens with two additional screens that appear if the reporter answers yes to either the medical device/equipment or medication error questions. The first three screens require password entry, ask whether a new entry is being submitted or a previous submission edited, and allow reporters to identify their ICU. The remaining six screens involve questions about the incident being reported. A final evaluation questionnaire can be accessed at the end of the reporting system by choosing ''Continue'' before confirming submission.
System Status
The ICUSRS went live on July 1, 2002, in 3 adult ICUs at the Johns Hopkins Hospital. Additional participating ICUs from across the United States started using the reporting system after internal approval for human subjects research was granted from their IRB and a two-day training visit completed. As of June 30, 2003, 18 ICUs from 11 hospitals were reporting and 854 adverse events or near misses were submitted. The ICUSRS has replaced incident reporting systems at 2 of the 11 hospitals. We identified 13 (less than 2%) duplicate incidents by matching the following 9 variables: reporting ICU, event time frame, day, month, location, harm (death versus no death), patient age category, gender, and mechanical ventilation status at the time of event (yes or no). In the figures reported here, the duplicate reports are included.
Since evidence suggests that the alignment of multiple system failures is often the cause of adverse events, 30 reporters were asked to check all contributing factors involved in the incident. Of 854 incidents, 775 utilized the check box options to report contributing factors. Two hundred eighty (36%) had two system factors checked, and 257 (33%) had three or four system factors ( Table 2) . Seventy-nine reports did not have any of the check box options in the contributing factors list chosen. Many of these reports had descriptions of contributing factors in the text box at the bottom of the factor list ( Figure 2 ). Degree of harm is presented in Table 3 . The reporter was given the ability to select or not select any harm category when reporting. As such, sample sizes in each category vary and percent responding yes or no is calculated for each category. For example, physiologic change was checked for 772 of 854 incidents, with 68% reporting no harm and 32% harm. Since measuring degree of harm is based on the re-porter's opinion and not done through a root cause analysis, answers are subjective and may be driven by medical experience and job category. However, this is not to say that the perceptions of health care providers are any less credible than a purely objective approach to analyzing harm. Our taxonomy for coding type of events and degree of harm is still evolving.
Average time to complete a report is 12.45 minutes (SD 8.41). Cases were most often reported in the 6-to 8-minute interval, accounting for 25% (n = 211) of reports, with 9 to 11 minutes making up 20% (n = 168) of reports ( Figure 4 ). Reports are timed in seconds, with each screen timed separately and then all screen times added for total time spent on a report. Learning curve, length of narrative description, and whether a reporter was distracted during their submission all affected the time it took to complete a report. For example, the longest report was clocked in at 97 minutes. A ''save as is'' option was included to allow reporters to save an unfinished report and return later to complete. This feature was added because of the hectic nature of critical care, time to complete particularly complex incidents, and the desire to accommodate any potential hesitation on the part of the reporter to submit a report immediately. Each report is given a unique identification number, which is assigned sequentially from any ICU site, and appears once when the reporter saves and submits data. The reporter must write down this number and identify the ICU if they wish to locate and edit the report.
Of 854 reports submitted, 90 evaluations of the ICUSRS were done. While all staff trained to use the ICUSRS were asked to evaluate the reporting system, it was optional. Because reporting is anonymous, there was no way to track whether the same reporter completed the evaluation screen more than once. As such, the data presented do not reflect a representative sample of reporters. Although time to complete the Web-based survey was a concern raised during staff training, 66% (n = 59) checked it ''was not time consuming,'' whereas 24% (n = 22) checked it ''was time consuming.'' Ninety percent (n = 77) found the system to be ''user friendly'' and 68% (n = 58) checked ''questions were clear,'' whereas 19% (n = 16) checked ''not clear.'' We also obtained feedback from study teams regarding the ICUSRS at an annual meeting held in conjunction with the SCCM Annual Congress in January 2003 and incorporated changes into the second iteration described below. Since one of our objectives is to encourage use, the ICUSRS asks all ICU staff and study teams to let us know how the reporting system can be more useful. As a result, the ICUSRS underwent a second iteration (released October 6, 2003) based on comments from the system's evaluation screen and from an annual meeting with study teams at the SCCM Congress. We incorporated a better explanation and clearer instructions for all system factors, including those that limited/ minimized the incident. We also added check box options for pharmacy and laboratory medicine under the factor category of ''Institutional Environment.'' Future iterations of the ICUSRS will be developed at intervals of not more than every six months. When modifying an instrument or survey tool it is imperative to consider how changes will affect data analysis. In addition, changing the system also results in staff retraining and time spent readjusting to a new version, factors that may frustrate staff and discourage reporting. Any revisions undertaken for the remainder of this funding period (ending August 30, 2004 ) were based on user or expert input and involve aesthetic changes for ease of reporting or rewording of questions to increase user's understanding.
Through a meeting with ICU teams held at the Society of Critical Care Medicine in 2003, we found that teams wanted the ability to manipulate their own data in real time. As a result, study teams have the ability to log-in to the ICUSRS Web site and view the case descriptions submitted from their ICU site if the reporter gives permission when filling in the form. Only 2% (n = 17) of reporters have not identified their ICU. We are currently working on reporting capabilities that will enable PIs to query other data of interest from their unit at any time and generate reports. Team members also shared their ideas regarding how best to overlay the ICUSRS with existing reporting systems and how to facilitate staff reporting. While reporting to one system was preferable, the ability to print each report and attach to existing incident reporting forms provided equal benefit. Suggestions for facilitating reporting included incorporating a reminder during rounds or on checklists, training and educating staff why and how to report incidents, and sharing data and examples of incidents with ICU sites.
While study teams are encouraged to share data from the monthly reports with frontline ICU staff, it is not clear how often this occurs. As a result, we now send a one-page summary of the case discussions that accompany the monthly report for posting on staff bulletin boards ( Figure 5 ). We believe posting cases is an excellent educational tool for all ICU staff and will also keep the message of patient safety in the forefront of daily patient care. We also publish a quarterly newsletter and forward copies for all ICU staff. Included in this publication is one human interest story that profiles a staff member from a participating site who contributes to safety. The remainder of the newsletter is dedicated to updating staff on the project's activities, expounding on one common safety problem, and providing tips for improving safety. ICU staff and study teams have expressed the importance of the newsletter in educating and involving everyone in patient safety.
Discussion
Health care carries a significant risk of patient injury, and efforts are needed to identify problems before they result in harm to additional patients. Incident reporting is an important safety improvement mechanism. Traditional methods of reporting incidents are mandatory and focus mainly on the unsafe actions of individual health workers, thereby fostering a culture of blame. The result has been gross underreporting and little, if any, improvement in averting the 44,000 annual deaths from adverse events. 2, 3 As such, it is imperative that voluntary and anonymous reporting systems be implemented to learn from incidents. For this reason, we collect general and specific information about the incident, particularly system factors, and categories of health care providers involved in the patient's care and the incident. We also collect data on the patient's clinical status, degree of harm resulting from the incident and limited identifying variables to maintain anonymity for reporter and patient.
The ICUSRS collects data from a cohort of ICUs across the United States to identify hazards from rare or less-common events that no single hospital will be able to identify. We believe this is a novel approach because ICUs can share lessons learned. For example, data from one site revealed more medication incidents on Thursdays. Through an investigation they found that the pharmacist did not attend ICU rounds on Thursdays. Nevertheless, we acknowledge that we and others are early in the journey regarding how to use incident reporting to improve patient safety. As evidenced by the 854 submissions, we have learned that ICU staff is comfortable reporting incidents to an anonymous system.
The ICUSRS received 854 incidents in the first year of reporting, confirming that staff will use our system. We do not know whether ICUSRS improved frequency of reporting. Most sites either would not release or did not have sufficient data on the number of reports submitted from their ICU site in the year before implementing the ICUSRS. However, during initial site visit meetings with risk management and the ICU study team, discussions typically ensued regarding the minimal number of reports submitted. For example, during one site visit meeting, the nurse manager and risk manager mentioned that only four incident reports had been filed from this unit in the previous year. At the start of day 2, two incidents had already been reported to the ICUSRS from this site. This site has been reporting for 10 months (August 8, 2003, through June 30, 2004) and has submitted 24 incidents to the ICUSRS.
Analyzing system factors is advocated by many experts as the solution to identifying failures and making safety improvements. [30] [31] [32] In the first year of reporting we have found that training and education is a major factor contributing to incidents. Included under this category are knowledge, skills, supervision, seeking help, and failure to follow established protocol. The latter factor was most often checked because the provider was too inexperienced to know about the protocol. Team factors also contributed to incidents, particularly written and verbal communication among team members as well as the structure of a well-working team. In addition, incidents with more than one contributing system factor accounted for 72% of reported incidents. Most incidents did not lead to harm, although 21% led to physical injury, and 14% were anticipated to increase ICU length of stay. One  218  28  Two  280  36  Three  161  21  Four  96  12  Five  20  3 *Seventy-nine incidents reported did not have any system factors checked; many, however, did provide this information in the text box at the end of the list. A main concern of frontline staff was time to complete a report. To address this barrier, we designed a Web-based reporting system that can be easily accessed from any computer with an Internet connection-even from home if time spent at work reporting an incident is a problem. Based on user evaluations and critiques from study teams, the form underwent a second iteration. In this second version, better instructions are given for completing the system factor screens, and additional check box options were added for pharmacy and laboratory medicine. Sixty-six percent of reporters who completed the ICUSRS evaluation found it ''not time consuming,'' and 68% noted questions were clear.
We included several methods of feedback to encourage staff to report, learn from mistakes, and implement safety improvement efforts. Study teams use the monthly report to identify trends within their own ICU. Study teams and frontline staff also learn about the types of incidents that are occurring in ICUs and recommendations for improving safety through the case discussions, one-page case bulletin board summary, and the quarterly newsletter.
Conclusion
To realize the benefits from incident reporting, incidents must be submitted, coded, and used by caregivers to improve safety. Thus far, the ICUSRS has shown that a diverse group of ICUs will submit incidents. The ICUSRS currently collects information about adverse events and near misses from a cohort of 23 ICUs across the United States and plans to add another 3 ICUs. We are collecting data rapidly while also working on a coding taxonomy that is informed by other patient safety experts who are also currently looking at appropriate taxonomy. We are still exploring how to analyze data and how to use it to improve safety. Our reporting system focuses on analyzing system failures. Although there is limited research evaluating the success of such a reporting strategy in health care, it is known that aviation's ASRS, after which the ICUSRS is modeled, is highly successful in identifying and rectifying safety problems in aviation. 6 We look forward to broader implementation of the ICUSRS and evaluation of its effectiveness in facilitating incident reporting and in improving patient safety and health care quality.
